IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re U.S. Patent Application of ) 

SATO et al. ) 

Application Number: To be Assigned ) 

Filed: Concurrently Herewith ) 

For: Manufacturing method of Semiconductor ) 

Laser Diode ) 

Attorney Docket No. NITT.0191 ) 

Honorable Assistant Commissioner 

for Patents 
Washington, D.C. 20231 



In the matter of the above-captioned application for a United States patent, notice is 
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[0 0 0 1 ] 

*ISWttffl*a*^^nS**fl£l^---«fO|*3S^ffitl#l), InGaAlAs^*m£fc 
■tZtzito <D InGaA 1 As^. O ffi#> j£ gft* K M "f £ o 

[0 0 0 2] 

jii&<b*iTv*So ©tMO^anf? KlOGbit/s)flJK<7)iI'©MJS^^-r^^;®'fs^M 

ti, Sffilt»»*a«^»lfilSii«*«>«t9*&**^*t-C*<, Ethernet (S^iSiffi 

) foi 9 ^-jftfijffl#oraiatwfcs A^&KiiA,-ev^ 0 9 uraemia 

[0 0 0 3 ] 

*eMIi:o^tfx.lf, /MS • Mfc^i-Sfcifr, SJKiSHgTN lOGbit/sfllg 

S^^SSiai-COjEv^SJSIKH-ClOGbit/sM^^Sjii&ft-f S V-ifb LTInGaAlAsSMit 
m £ iS&m t-TZ #3»# V - WHflfg $ntv»4 0 :HK*i:|^ti«^ J ;o/: InGaAl 

[0 0 0 4 ] 

[tlrMl] #132001-102355-^^ 
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ItM2] #^¥10-335756-^-^ 

[^Mffttlft 1 ] r^26[H 3-Db'7> • 3>77l/>^ • t> • t/f ^il'- 3 
5 -x — -r — v a > • ^Qy-rV "26th European Conference on Optical Com 

munication (ECOC2000) Proceedings" )J , Vol.1 , p. 123 

[&fttfrJcWl 2] \A > 9 - i- -> a i~ • 3>77l/>^ • * y • ■ 
77^ K • T y V • 'J l"ffK • 0 1 9 9 6 > a > 7 r 1^ 7°Dy- 

tV yjfX (International Conference on Indium Phosphide and Related Materia 
Is 1996 . Conference Proceedings) J 1996^. p. 765-768 

[it^ti3] T200 1 4 >?-i-is3i-)i< ■ ?>7t uy* ■ ■ 4 >V~ 
7 A • *7 7 7 -f K • 7 ^ K • 'J l/^ f F • vr 'J 7^X, ziyyrvy^ 7n-> 
— 7*4 yyX (2001 International Conference on Indium Phosphide and Related 
Materials , Conference Proceedings) J 2001^> p. 409 

W&ftXWl 4 ] \%2 4 HI 3 - n £° y > • 3>7rU>^ • * y • * -?T f fs )V • 
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^ox.ti\ #!Tfi^^2 ciem^nrv^ i 9 inGaAiAs^#£v£tt/i t-r^a. 

[0 0 0 7] 

^InGaAlAs^S^Z^^xn U-^Oi6SlS!lP/ft£^?fi-f & tzfikZ^ 

, \ J ^K(D<&nm^i i ^%frhrwkwmztix^z> 0 mz.&. i-^Mint, # 
mxmitf&Zo z<D'£%mit, kx^m^mzmt&^mw^-^f^&^^xv^y h^y 

-j-y?'\zx i9-/S14®^^^^ h7^7*HMU M*ft*ft7>^^7A?g*l:il^ 

l £ mwxmmmir & xmmiM $ n x v » * 0 c <oitt t± , w t>tiz>tz#> 
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•LO^jo J: 9 ic N V7 4 x-y?-y?'X**fX h y 4 v'ZMf&LfzWfk, Mtytey^ v h zt 
■;f'/^i:j;oT, Yy 4 zc y -hy ?\zX *) LtzffiM ) M<vmm<VV&£;&<&mx*> 2> 
o £ fco^Tfi, itlttf 3 ^M^iem$^tTv^ 0 Lfc^oT, In 

GaAlAs^fiOBHP--if KiSV^T* -fr* h 7>f^jSIgK K^-fiyf 

3te^*Cff<-C§*v^ Hffl**OBH»Jt^jSH*tLriiSlli5ft**&o ^Zl^InGaAlAs^ 
[0 0 0 9] 

#$&IJJ«\ InGaAlAs^M*4-*vSte^i:i-^ffla6^^^T-oM#2g#:U-^tCjoV^-C. S 
JW»f^Wi-*«v^flr«itt=S:||ii-r&^*, InGaAlAs^ftteWOfflfc&*Wjfcftft*fc L 

* & o s^artas-e^^ tzzi) mmt-r &ztx\ m&mmm izj&& ztitz 
mmt&mtitm**), m^^^m^n^^^xxfmmommt^^tzib, x 

tcfflv^^fi, ^b7jc^(HCl)^ia-fl:^ f-^(CH 3 Cl)^[Zgm<LK^CCl4> BHHtlfc*CBr4 
<D X 7 kz^uyyjt^^^sg-S-hlfT.tfmt L^o Z.tib>^vys7t%$:'£tsif*\z X <9 

- fo^itij «t (fiiiittiws k (fi]±-r * o fc*s*^ # * «t 4 mm & 
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*#§(^ «t <9 > InGaAlAs**m«:«te« tU L § vH**aEj&*/.h$ < , £;£ 
■f * a & * ^ r n M u - -9 s ^ ^it f & o 

[0012] 

<Hifcm > 

*BMW ommmi. $ftl.3^rai<07r7V-^n (Fabry-Pe lot ) 1^ - -*F K o v> T ffc 

H3fi\ 1 -COBfBia-C^^o nllnPlil 0 lOlC, ffifil 1 0 

2 . pMInP^ 77KI103, piHnGaAsJf 1 0 4 O^Jf fS^i *m%MJ8Llr % ° 
^^?tO|S H B H ^;RH{i, *t8&JR£tfflJ&;g&(M0VPE: Metal Organic Vapor Phase Epitax 
y)£fljv*£ 0 ?&1£Ji 10 2l±, InGaAlAs^^SMT"*/ 3 (MQW : Multiple Quantum Wells) 
frbit*), fk%WL&l±\ 3 0 OnrnKSSSgLfco itti^MII ItFetmU L 7^*fe*it£InP 

1 2 1 -CffiA6^ i tLTV^ 0 Z<7)ai6I*Af n (BH I Buried Heterostructure) ffjiiO 
iratI4(a)^t) (d) H^-To 

[0 0 13] 

lffiiB^#e«i£S:Bj£L£*.^±K > SKt^ St(Si0 2 ) £-7* 9 13U LT, fStt 
iS£* b 7 4 y^tcjpx-f* (El 4 (b) ) o ^tAF?^^, ^t(Br 2 )£-g-*rt £ 

j»AL^«fiJg£6 0 0 , Ci-e#fiL^b7jc^(HCi)^-c^i/>o*®^vt^bi-^o 

COfMIS^, *&1£«OTfflOlB!|gKInP<?5(lll)Bffi 1 3 2^*L-6 0 fllifKfcK3l§ 
«t V) , fet£/f{±Fe£ K-"/LfcSES*LlnPl 2 l^M&Ztti&o 

[0014] 

fiPjm«l 5 1 Sr^BK-r^o pffiijmeti, 4Wffl<*>*f*rt?ab*TU Pu AufcJfi&M-rfUiT «fc 

2 ^Mt^o nffiicti, ^n<7>m««^i: LTAuGe^, Ni*3R3|fLfc^ Ti, Pt. Au 

zmmLtzo wm*mk. m^-zmmo&zfcmmL, t^iciiis^ii 2 5, 

[0 0 15] 

L7tBHix-^t, *nMMT7FLtz&M,mmmwftr~<Dm&ttZMm Lt»^a*i^ 

i^titv^o ®^^^7t»m25L(i> BEKRv>«tltt*j#oi fcri*2?fc]-C«feSInGaAsP 
*l/-fi:R*l|SC4or^4o *S»«aEOfi«m: I? , L# HUMMED a* 
frj&»*o H2(i, InGaAlAsmBHl^--9-'Oft^«^'ft^-eo, ttftWaEO^t^^l-o £ 
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ftOftWtafflLT®jSL^:InGaAlAs*BHl/-HfT?«, iimBfK^l 0 0 B#|iltflJST\ 
f^myj£(i 1 %gKHi*L-Cv»* 0 £*UC*tU ^HWSrjgffl L£it£N 1 0 0 0«fBHsJL± 

*3kMMX7fi Lfc»atI*IK X *) , I nGaA 1 As^BH P — -f <D #14 & <b C/K >ft!g{1± 3^X1" 
[0 0 16] 

ifz, *ii«tli777 ,| J-^n (Fabry-Pelot) fr* *) ±if X 
iSSKDFB: Distributed FeedBack) *f K*t LT , $Sffitt^i:affl^l5o S <b 

^igffl-r^. C fc &t£& 0 
[0017] 

<flMI2 > 

a 5 & <t cm 6 w\ nMMifrL>tifc*jLLfzmm.tLx. ^m^m<Dmmm2 £^i- 0 # 

£lff£-0*£ H B H J&ilXflT\ pllnPlf 2 0 10±C, ffitti2 0 2, n!lnP^7 7 
KJS2 0 3 ^Mt^o fttt«l±InGaAlAs*IKlW*ji-efllric§*L, *0>fbfcifcftW: 1 3 0 
0 nmHSx/E Lfz 0 
[0018] 

m?.<D&mMm.*M$LLtz^ me (b) k^^k, Btftw^sifc)^*^ 2 

M1£f Oipgfiiji— KHSefrliai" 4^*t-1.5ittmt «t ? Kf&o iufS'7-^ 7 h 
T9i^^iMt^o M^bOX^^^-r^^ tlZX 19, ^-9-fflMH(±InPcD(lll)B 

123 lumn&o mmt<vx.mtmmL, uroitiiEfiigt, a*5L*«jtsr»ifi 

-T^o Si6ii^-^{i. pSlnP 2 4 1, nSlnP 2 4 2 , pSlnP 2 4 3 £ *L 

JStfbtoftfclRJS"*-* - t * < > *&fb> f^f-ci <fc v> 0 
[0 0 19] 

^HO|S B B H ^MXfI-e(±, 77 7K12 5U LT nSlnPt . «4E&fife« 2 5 2 U 
TnMInGaAsPfcSfflLfco S& = £>i|£JI)£go£T^ fflkitt>fi:t!><DWL{tmi(Si(k) 
126 nllg2 7 1 > *5J:O f pffi««2 7 2 Off^Xfl^Tf^b^ 

o 

[0 0 2 0] 

<^»J3 > 

GaAlAs^l^-->f tInGaAsP^^*° 7 h^>f X^*3fc3j[ifej»t Ltzm^m^^iTo 

m-^^mmiimxii, P ainp^3 o i±i:fWi Lt©#iM^ffMt 

37iat, iSfil 3 0 2 , pSInP^ 9 y Kl 3 0 3 S:«^jSt4o ffitt 
13 0 21^ InGaAlAs^MQWfifit^<b& 0 , ^0«K± 1 3 0 Onmt L£o 

'f 3R(J&JlTSiNfclMB)il 3 1 UtStio ^coSiN-7^^ ^fflv^T, g8 (b) (c) 
fcjjrTJ:?*::, iSttliHRWCiy f->^-C|fe*i-*o 0!x.tf, X7 (ICP 

: Inductive Coupled Plasma)^ «fc £ <f J. y > V t M&i tzlilfcn*3E.l&fi- £ 1" 
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3 0 1 ±-e#itT-#£ 0 

[0 0 2 1 J 

InGaAlAs*iSte*£lfe*L7t&, MOCVDSfirt-C^tTK^^-eM^ft^t U InGaA 
sP*f*$-^&S-r-^>gv&«&3 2 1 , InPy"7 7 Kg 3 2 2 £l§Jf 1"&o MOCVDiimF*)-?:- 
O^bTR^^^a^^ InGaAlAsfgttSoSWK&ff Lfc8Kb&rt*InGaAsPii£S 

OJ&JI * ffi*-*- htztb* InGaA lAs^*§ H H B t InGaAsP*^S&04t^S|553-^^P^^fM $ ti& 

a&femii^H&i-So 

I 0 0 2 2 ] 

f-^i«K3 2 1 ZMmLfzfe, Sa&^-r aflat £Jgj£i-«& 0 S*!>&<^7-nfl| 
M=JB^fcSirfflR3 1 l*»*Lfc&, i£1±g& i tfr * h 5 4 zfftizx. y 
[0 0 2 3] 

m<7)^M*««Ttc^^ffl-e#^>o ^oid^. mwKS (ea 

: Electro Absorption) ^I8S*» W 7 ^SWKDBR : Distributed B 
rag Reflector) ^--fK j3V>T , fyaO hi: «fc Z^ife&W&ffitfiffciXX £ 0 

, -f-ti^^T^ &#S&93£aSJfl-f £ - fc^ti So EA^PH^W <f "Cfi, InGaA 1 As 

<b £ SDFB U - -9-*; t InGaA 1 As* *t» "CfllJ^ $ *ifcEA'£P & £jfc*ft;fr fa K&8t-*" 
S£ & oTfgt ftS Q DFBl^--»f^j3j;^EA^P^(7)«^;«#^ LTInGaAlAs 

ft <b ^ K *3Sp!Rrtt * *$-e § S o 
[0 0 2 4 ] 
<^M#!)4 > 

»B^O^M^iJ4 t Lt, *f|B^^fiJt#^^MDFBl^-¥offM^iiffl Lfc«S:B9i: 

0— 0|g B H H ^ftXST\ pMInP&«4 0 1 ±K pSlnAlAs/g 4 0 2 , p MlnGaAlAs^r:^ 
C&a6g 4 0 3 , InGaAlAs*MQWf&1£« 4 0 4 , n M InGaA 1 As C&&m 4 0 5 , n MI 
nP^ y y VM 4 0 6 ^MMt^o 
[0 0 2 5] 

TlfrfEO«fl|jg£?£JifcLrt:'*^K, jg)^200nmO(pI^& : F-^M-rSo Httt&^^^lfi 
(i, 4«Boa*fc|SI«, fcttm^iRJSlifcJ:* U->7 F^°* ^j&t, 

hxyf I91t9o TMOTML/^y^ h/** >4 1 1 t U ? J- 

7 bX7f->^CJ:i)InP^^77 KS4 0 6*X7f >^tS 0 07 (b) tC&SJ:? 
fc, nMlnP^ 9 y K^^IH^ft&^^^y ^^^"LTtm, »l/y^F^iit^o 
[0 0 2 6] 

iffl©l/y^ h^flJ^ILfc^, InGaAlAs*##£iI#Jptn~^y > ^-f S v#$ET n Sin 
GaAlAs^Pfl C£a6Jf 4 0 5 fcMQWf£1£Jg 4 0 4 \Z Htf/rt&^ff^-f S o MQWKHHfrt&^fc^ 
jfcLfctfJ^fi, MOVPE^MrttC-yX-yN^^A^tL, ^fbfcfjt^T'^^ffifcMiMb-r 
So M0VPE^eF«3-eOV*^b^m^LT, 8HI<3igg,Jj!tgI|Ifc LT, nIInP7 7 7 Fl 

4 2 1 *f )jtt*o InGaAlAs*g«P H *®0?t?HbKti, Mb7k55tJ£WT* , ^b^MCHs 
Cl)f ^ffl^^Ci & oTfgTabSo n-InPy-^y Kg 4 2 l*5g)SLfc&, 

[0 0 2 7 ] 
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[0 0 2 8] 

<^M^U 5 > 

m 1 0 fi, *f|B^(0^^!l 5 «h Lt, 7A'7>yi • 7 * b-V^^r- K (APD : Avalan 
che Photo Diode) frC^I&W L £01 £7^1" 0 n IHnP 5 0 1 ±K, n MlnAlAsi^l&Ji 
5 0 2 , p -InAlAsmiMSftJS 5 0 3 . jfrjSJRJB p -InGaAs 5 0 4 , mM&mm p -InGaAs 
5 0 5 ?:MSit^o -O^Jf fftiili, S^iS-xtf**^ (MBE : Molecular Beam E 
pitaxy) Ci *)MtiSLLtZo *SHJ&gO^ mt*r-<% (Site) 5 1 1 ^MU 

»|]il^«i:xyf>^tS (Ull 0 (b) ) o >-*£^j£Lfc7^^BKt±m 
#jgjfnJi"e*4InAlAs5 0 3 )5*1^0 J- y "f- > ^ L * * 4r^ilfeil»tt#*#"Cffii6 C tr 

Sm L£InAlAs5 0 3 O^I^iMt^o Buieo^M^U t TO, MOVPE^Mft 
T?0&ft**#*KJ:<&jHiMfcfc3l§»£> >*tt^#fiil»ttInP-CSlie>jiStL4o ^*fti» 
t£lnP5 1 2t?ffl#£A,£l£, K • <J >^ (guard ring)^<7)£i6, > -fiiaKffi^ 

5 2 1 Oil, pllt5 2 2^.1:^111115 2 3<?)M?:it, SH^i^Jfii" * 0 £ 

[0 0 2 9 ] 

<^*&$]6 > 

Hill, 1 2 (±, MB^^IIW 6 t LT, Sg6 5 Onm^Offi^^^'J y 'JJ&U—if 

nSGaAs6 0 1 _L&C, ngJAlGalnP^ 7 y KJf 6 0 2, j&ftJi 6 0 3 , pSAlGalnP^ 9 
■7 Ki 6 0 4 , *JS^«»i-*o fS14*t±. GaInP£AlGaInPOMQWlflit^<b&&o £*t<b 
#Jffif3iii, MOVPEftfcJ: OJ&jfcLfco H.l£:ROf£, mtlr 4 f% (Site) 1 
1*ML, £*i£-7J** LT, p MAlGaInPjfe*^S 6 0 3 fci&tt (UT, Ur^ 
tffl&IE) Kiyf>/f4 (012 (b) ) o Vr/OlSCW, ICP£/B >f 

y^-yytHCizm^tz'yi-y ixyf^^^t^ 7-^111/^^11^ 

^Plihlf^li, n SAlInPH 6 2 1 , n MGaAsH 6 2 2 , p SGaAsH 6 2 3 
LX&tiLZtiZ (m 1 2 (c ) ) o 
[0 0 3 0] 

£ 9 H, 111 1 2 ( c ) <9fl*jg-C(±, 'J y v§R5t<£>AlGaInP^ 9 y KS 6 0 4 (Dm 

tfmtf. mm*&#>zisn.ffim.±m. 621, 622, 6 3 3oii$j: •? ^>^< 

GaAsM&tt* 6 3 1 £aH1-&o Cii?)Oi*«SL^i, RMIfeliSI 6 4 1 Off^t 
, p Hmfe 6 5 1 is J: y'nllge 5 2 Off^^^T, |ET-{±5&J£1- & o 
[0 0 3 1 ] 

*v»o L^U Al ^-g-tr pMAlGalnP^ 9 y K« 6 0 4 SrflffiKx. y^->^L, 
SrGaAsT*ffi46^trX@-e(i, p MAlGalnP^ 7 y Ki ©it ^t^ft^I 4 c AlGal 
nP K Stf ££S L?z£ iGaAsiMibjLA^ tzWs% , #M X © IS B H H tt<0 i&TSM* 5 I § jg - $ ti 

aAs«r*«t-r&?ra*ai[^«)afflT§*o 
[mffio^^i^Bg] 

[0 0 3 2 ] 

[mi] *nwo3a**KW"r*Ho 

[IH 2] *»WOj»**KW1-4BI« 
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im3) xftmnmrnm i r^i-m^-<r>mmmo 

lias] ^HB^<7)^M^j2-e^-r^T-<oifffiiao 

im7] ^m^mmms^-rm^mMmo 

im9] *§£w<v$kMm4 -cm-rm^^mmmo 
[mi o] *%w^miMm5^7Firm : ¥-<vmmmo 
im i i ] ^mommm e ^-rm^^mmmo 

[0 0 3 3 J 

10 1-nSlnPlt, 10 2-iSttl, 1 0 3- pIInP^7 7 Ki, 1 0 4 ••• p SI 
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